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(57) Abstract: 

PROBLEM TO BE SOLVED: To execute efficient channel 
estimation and compensation by equalizing variation in 
the transmission lines of respective subcarriers by 
using a DS system in a multi-carrier/DS-CDMA system. 

SOLUTION: In the method for extending the band of an 
information symbol by a high speed diffusion code series 
and transmitting the band-extended diffusion signal by 
plural subcarriers having a frequency interval 
corresponding to n times (n: a natural number) the 
updating frequency of the diffusion code series, plural 
channels are allocated to each of plural subcarriers, 
and plural pilot symbols are inserted into the 
information symbol series in each communication channel 
in a time-wisely multiplexed state to transmit the 
diffusion signal. 
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\z.fflk.<r>'<4 nyb i/^tf/u&mmg-m lxwa vxm 

©3E«f»*»©n» (n : S*&ffc) ©flfiftlRIHRfrW-*- 

It, 

^©^ns* biy^/^mm^M LTifAbTmilE 
WJEffiSS^Onf^ (n : iSS^) ©«**IWIHSrWi- 

WEfc«©f-:/*-r yr©5*>, k<@ (k : g*&8:. k 
<f-^+ y rw<B«) ©-y-y^yrt;:, 

©K«rJBI«*©nflSF (n : g*K«c) <Z3i^)S^cKPSSr#-r 

sasfcwaft^-ir-*^ t^rf**r y rrt*a^-r n y 

©5E«r««»OnffiF (n : ©fflj&ftMffiffetir-*- 
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mSM9k<O^^^yT<0^*,<01nm (k : @*&ft. k 

<t^t yr^it) ©-tJ-^-v yrfc., -r^rw-y- 
^^yri^Lr^ii^k^^^ciy 

mflBk^Of-^dr-ir V T© 5 *>> huIE^V o s> h =f- -Y * 

\zpmxx matfcit # & ant -r s r t & »* 1 1- s e 

©RKHtt*©n«F (n : g&ft) ©JHSCftHBRRSr^rt- 

/u©3-* {r&i^T-fg Sl^V'sK/K^^Jra^jS:©^ o 

20 flWBjfittift^acoa^^fe, utriaf-^i- y r©#*fc 
at. 

*t?rtt>fcoTMu, -y-^r y ?'£•»*©?-*• 

30 iwriB^*-ryr-&«^-ir*A«3e#afcJ:o*»fci»- 
y r#*©^-r^A4i3fe|»i:*WBiS!4t**a©m 

W^S-^^TSffiEf-^^^ y r©#* ^*j»tsaff ^ 
©E*r^iK#:©nfS (n : ©^iS^P^^^i- 

5«»co-y-^^^ yr-r-e^u HfrfE«fc©f-^*^ y 

*f4, ^Sreafe-rsafil^ir^A'i:^ n y b 

LrmiaitlKffi^-SraHSL, ^©tesfeft^-srsmLrtf 

m^^/^mm-r^mmmmxh-ox. 
iWrei8ia:iR*a©w**»fo, strfsf-^-r y 

50 t , 




^llliS-^v^TH^^fE1^^■y y To#^^*3i-t-5iiff f 

9 1 t?m w^srsiaroianRWf** we* 

<0K»HSMS©nfBF (n : gftft) ©H*»IWIHSr*rf 

if-^+yrrt^iii^Vns/ h^^^/utSr#jaTT 
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mrSB-y-^-y y T^-rit^+^/Hft^afciJ: 9*&fci?- 
y r**w^ + ^/Hft£l(i: wsajs»tt«f[#aow 
^iSrA^av Sttf-^ir yr^©^-r^A^«3& 

k m<vmm?- r */i>&%m x , 
tirfE^ife^arow^^^, sfffH-y-^^ y 7©t^t 

ixfe^V a v V i/t/tf/i'&'&f&LX&y-?'*^ y Tffl^- 
5U©HffjajR*Wn^ (n : <0«S?»raBSSr*T 

■t-s**©f-^*-v y r-eeasu uwatK*©^^*^ 

yTro5*3^ k<@ (k : k<-y-^^^r y rcoe 
^) ©-y-^^^yTi-, t^Tct^t yri^ii^ 

40 HtjfEkfgO-^-^^f-Y y T©5*>> wff2^Vt=f «/ h^-lr^ 

a« -^-^is&m-r s^a t , 
50 ^awta^ir^A^^tt, ^mT-Y^mm&tiz.m^ 




(4) 



[0 0 0 1 ] 

f *t y 7/d s - cDMAe^s^iTOaiti; 

[00 0 2] 10 

[0 0 0 3] r 1 6 Q AM^rf t JJ 7^1 

ttto'U n v Mf A^it (UUT, JR. &M : 

mnmin^m^x^, b- 3 5 6, PP . 2-35 

6, 1 9 9 4^3flj S/<s( u y h->V/tf/HiJ;5 0F 20 
DM^itJ&^HL^itwHfcW (UiT\ &Pt, <T 

m ■• m^mmmm^ms-^. B-5-245, P 

p. 6 0 9, 1 9 9 8^9^) T^t, ±i&<DWim\zXt L 

t. ^xcof-^^^ y rco^^ii^^is^-^^^r-y y 

S. 

[0 0 0 4] r co^-g-co^-f n y h s^tff/KZjJf 

»oM3-ce>*u/t** (m«) ©mty7sci, 

[0005] #t7"^-ryr^fi 
jH8S^«)^M^$)S«^i-«, Mtero-y-:/^ y r© 40 

[0006] l;$>u w#e^3is^ 5 i«ji(-* 9 , 

4:5 £, (xa-) comm^X 

[0 0 0 7] ff-^*l-$t*«^Jt (SNR) /JS/h£l/v§§ 
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4i^LfcJ;5l01, MiO^t^f y7©#*t#t 
[0 0 0 8] rni:^LT v v;l/f Jfty7/DS-C 

y 7/D s - CDMA^idisv^-ctt, i£{f fctC-# 
* ■¥ y 7SJr.m^<©'»'5K/i'©«*|-ffita^1t«Sr«iirT 

ff 5 daft-? o fc„ 

[0 0 0 9] 

=3f -¥ y 7/D S - C DMA^C0^3f5^Jr-{4, vk^f— 

lt«l,T«jt»i2«4fcteas»i;fr* (bpskSD t* 

w\ mzm^mtrxtm^mtut (snr) ic^-c^t 
[0010] ;£3g93te, v^f jf+yr/Ds 

-C DM A#5£ld:i3V D S^'S;4rffll/ , >"C#iJ'^' :3 f -y- 
y7i^*3ft5eaiifS^»)4-^L<-t-.5^i:{-J;9, gb* 

5o 

[001 1 ] 

[^|g£&ifc-r5 »*® 1 fB«<Z>f89§te, 

(f J'/W- M Wn^ (n : g&ft) W^jS^K^Sr 

y 7#><r jM'StMS 
[0 0 1 2] !t*J®2fE«W^Kf^ W^^^^Vi'&i^ 

•y y r-eea-f 5*«fe»!:*jv^T» fifris^wy-^^^ y 

703#*^*iift!lW^-ir^^*S:tt, rw#Iffl»ft 

[0 0 13] W^3fE*co^W«, 

(n : ©«i![*|IIIH«r«-*-S««©1>-^* 

■r y 7T*fein-r5^^^v>T, mfiE««sc©-y-^^-r y 

T<D?h, kffi (k : k<f-/#^ y7Wfi 




[0014] »#« 4 lE*tro* Wttu ««->^#A'«rii! 

*«-§-SrSE*«F#3R5»l033E«fjaijft* (^s^v— h) <D 
nffiF (n : g«t«k) (DH«*IBM8rtf^3**C©f-:7* 

•y y r-eeaif s^^jjv^, HtriEffi^w-f-^-v y 

[0 0 15] »#Jg5f2«tf>fgl^«\ flMRi'i'sKA'SrIiS 
nfgf (n : i«t«c) (OjBftftlBIHSr^rt-***©*^* 

+ y TT'e^-rs^i-ia^r, tfraEK[*©-i>-^*-r y 

[0 0 16] tt&K6lBtt<Z>JB9itt:, ffiffRi^jtfA'**! 

n<£ (n : ©J9««l»ffl&^5**©1^* 

T<D?1b<7>km (k : k <f-z/=3r + y 7<£>l@ 

[0017] m#i%7w.m<v&wte, mmis^tf^zm 

n«F (n : g^SSc) ©HttftlHIH&^afc*©*:/* 

-tyr-cNS^u i»i^*©if:/**yr#^*ft«> 

fS*Sra«L-CW*V^#A'Sra[i|-r5fBPI*«-r*>o 

#«©m*>a»?>, ttiaf-:/**yT©«-*te*s»*s»fa 
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[0 0 18] f*#:«8iE«<;©fgf!f*, flM»s^>'#A'«rjas 
10 nfg (n : ©^fcWRS^WI- 5»Z>f-:? 

+ yTTei£U tf^*©if:/*+yr#*i::1Mfc© 

«najs»st«#a©a/jd»fo, iwiE-y-^^ y 

20 ol>T<D^-r^A'«l3£«[Sr*«>5-^^'=*--r yr^-lr^/V' 
*t^#Sir, SME^df+yr^+^A^tJE^ateJ:!) 

t^TOt^^ft y Ttfcfcot^L^ mt!) 

[0 0 19] f»*«9fE*©^Mf4, flms^tffA'Srffi 
(n : g^ft) ©^«mFp1BS^*"-f-S«»©f-^^ 

•ryrT-eitb, uttautsk©^*^ y r©#^}i*ii 
vm^^^f^wtn, z<D&m®m?-*r*Mz&^xffi 

<om?]frb, mfc-y-7**rVy<z>&*lz.ttLX&mtl:ffl 

y r^ov^Tw^-^^/wit^iiiSr-r^Twf-^-t y T 

50 +y T^-BfcW^ir-^A^lXEIttiBtrBEaflttfe^aoa^ji: 




9 



£rA;0£ft, ^Vkf?** V T-&tiL<D? L **A4&l£mfc 

[0 0 2 0] WW&fii 0ffi«M>«WM:, ««W#/uSr 
lt*«#Sria:tfc«#*5IJ©3E»fJSI**©nfflf (n : i«t 

■tz>&m<vmm ^v^^tv-?** y r^m^u 

si^:/^ yr^^/Ht^at, striEt»-^=¥-r yr 
^■r *;Hij£#Hfc j: 0 #» btHtG-y-?* + y r i^o 

y r^^+*A4ts*atc i 9 **f^-^^^ ^ y r-a- 

titV^Jr^mjZmt fflrEiBttft^gkoW* t & A* $ 
[0 0 2 1] ifjfcJS 1 1 fEttWlSIUtt, «^tvv^€r 

k<t/*t!Jr©ii) wif^^^ yr^ -r^ 
x , mmm^ * *Mzto\, >xm >#/u<z>mmm \cm. 

^mm-r^mmmmx^x, ^mi^r^mm^mm 
•v y TC9-r-<Ti-*f Lx&mtekmoftm^i' *Mzia 

ft, mM^v*^mfemt\zm^^xwm-y-7 f **rVT 

[0 0 2 2] WjRJSI 2fE«^^tt, $misl'#A'$: 
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CDni$ (n : iSSffc) ©JB**nniHt:^3**©1J-:7' 

*+!)r-eetu iw^ttwif-^+yrosfc, k 
m (k : i^tsc* k<-y-7*vVT<nmm) w^^^ 
yrtr, i-^xroi^:/^ y T^;I*II#kraw^M^ 
;M'£f'J|!3-c, mrfEkf@<Df-^-Y y rro^feHiiis^v 

&&&LX&Vy* J rVTfa?-^*/i'm7£m$:&frZ>i- 

■r * A>mttsk t , striae * ^^m^wt & £ 0 * » & 

^iSrA^ft, SK^-r-*A4fl*tti:fc*<3vTlltrB 

if:/*-*- y rcD^-^(ci*3tt5jiff ft^^©f -r^/v^ 

[0 0 2 3] 

20 [f^ffl] tt*o^*t!)r**fii, WfseiS&K 
9 , #f-^ir y riBoeail6*tt«)«B8* s 

-e«, /<y(uy Y W/1?/KZ)lfA*-^RS5£$ft^v\ 

[0024] 01, 02, 0 3 «ft2fcJg 1 tC^Lfr* 
©n© (n : Siftft) OHSfcMHISrSrrs* 

[0025] (m<@) ©mtyrsci, -, 

S CMirS^Wiiff ft^S C 1 1 , SC1N 
, ; - ; SCM1, S CMN, ^-ft^ft, fij^ 

l &mm&m l.xw a asftsrfr 5 0 
[0026] 0 1 f4 v t^tot^t yrsci, 

SCMid^fcoT^iiiff^-V^/'VS C 1 1 , S 
CMN, \z.nZ9y( hv'y/fA'PL?: 
jfALfc^0O^-Y^/v*fife^bTV^ o 0 211 # 
t^t!J7SCl, SCMrtO#/^n ? hvy 

^Sr^UTV^o 0 314, #ty*t!)7SCl, 

s cMF^-r-tt^iiiff^-r^/^s c 1 1, scin 

50 , ;--;SCMl, S CMN, \C.m $ ^>fX 




[0 0 2 7] B5ft fH>Rjg 2 Lfc^SSW^ir 
[0 0 2 8] ««^^^S:}«i*^l£*W^*M^»e« 

»»tt«^mty7sci, SC 

[0 0 2 9] (Mfi) W7**r V T S C 1 , 

s cMW/^rt y T rt*aSlJP^-Y^/WC CH 1 , 
ccHMiUSS^afi^-r^sc i l , sc 

lN t ;-;SCMl, — , SCMN« Sr, tnfil, 

M»ft^/Wt flMRV^sR^I FSSMfH^IMfcO^V 
a s/ h ^ P L ^B$riM LtfflA I TMt 5o 

CHI, CCHMl^tt^^Vn^ h^y^PL 
fc-f^XCDy-y*^ V TS C 1 , SCMCWcot 

V^^ N #f^^rt y 7rt#IWf t ^^C CH 1 , 

[0 0 3 0] 0 6KJ\ »**3lC»|£bfc*36Mco^-Y 

[0 0 3 1] W«V^^*J«JfiOtt»W^*W'T?fflF« 

JEff^K^ (^s^U-h) On« (n : (DM 
S»»tt«^t^ty7SCl, SC 

[0032] mwc (Mm) ©mtU7sci, 

SCM^H, kffi (k : k<M) W-?*t*r 

»ft^CCHS:SISt5o 06B, k=10|^ 
*LT*3 9, f ^ t y 7 S C 1 I^ISItf t ^/^C 
CHSr»JSTTV^ 0 *aS^J»^^^/VCCH^C:t5V^ 

[0 0 3 3] 0 7it »3ft3S4{cS(trti:bfc*3SMo^-r 

[0 0 3 4] W*^^^/U*Kifi<Dtt»W#*5U"effir« 

*«MRBSr*ri-s**^^*ir yrsci, -, SC 
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[0 0 3 5] ttjK (M«) ©t^*ty7SCl, 
SCM^i^IS^ft^CHl 1, CHIN 
» ;-;CHMl, CHMN, £f>JST£ 0 

Cll, CHC1N, ; -•■ ; CHCM1 , CH 

CMNi n h^^Tjf/v-cfltjSdixfc^ o <y h 

ft^CHPl 1, CHP1N, ;-;CHPM 

1, CHPMN^^f^iLtat Srtr5 0 
[0 0 3 6] 0 8f2. »*«5i;:*fi6Lfc**M^J:5 

[0 0 3 7] *#v-^#/U^^iS(D&tfe^m^JT^« 
H«T«*« (^s^U—M <^n{£ (n : g&ft) <£>JB 

KttMM^^rrsMft^^afiryrsci, sc 
[0 0 3 8] 3% (Mffi) ©w+yrsci, 

ft^CHll, CHIN, ;-;CHMl, 

20 CHMN, s<4 n 5/ h ^y^/VP L 

CHMP §JST£ 0 
[0 0 3 9] »*JS6^»XELfc**Mi-«I:5 

[0 04 0] f»*5^^^*i«ii(^tfc«kW#*?J"e*« 

3E«f««* (^y^^-h) ^n{^ (n : g&ft) <DjI3 
*»MBS:tt 5**©t^ir y 7 S C 1 , SC 

[0 0 4 1] ttft (Mfl) ©mty7sci, 

scm^i^ amu?*— # i FSreas-r 

ft^CHll, CHlNi ;-;CHMl, 

CHMN, SrfiJ^T^o kfi (k : k< 
M) ^i^^yr^, i^T^I^^ y Tf-*f 

9 -eta, k = i^i^/TLt5o^ y7sc 

1 ^*ii/-?>T v ^^•r^/^'CHP^f^J^TTV^^ 0 k 
{B^>f-^>-y y T(Doh, ^Vn^hft^CHPK 

[0 0 4 2] m l 0, ^oJ:^S! 1 1 B:Mf*Jg7*3<fct*8 
Ufc*aS W^-^/^^-Y y T/D S - C DMAS 
MKSSr, "tft^ti, 7jK-t 0 Hiottfl»#«iK*tJ: 
5*^ir*>^»rt (Hl-BI3#fl8) «:ffl^fci§^tf>tt 

[0 0 4 3] Hi o^tsu^T, gjlr- *3^!IS:F FT 
(Fast Fourier Transform 
50 i£ 7— y FT (Discrete Fou 




rier Transform gftfc^— V ^^^) ft 
if<D&&&mi\Z.£9&D-7**})TSCl, SC 

[0 0 4 4] [3 l 3 Id^LfcJ; 5 id, aVp?/ ^> 

hWittiU 5 id J: V j» ttflfc«G>#l^* tyr 6 X 10 
Wd^Sti/tv^,'^ n ^ Fvy/f/v«5:^ffllT 

ft^IfS»7 1, 7MidJ;«9#1h:/*^yTS 
CI, S CMI^*ntv>^«t(0/^ n bi/y 

[0 0 4 5] #«>;fc#^:/*-Y y TKM-f&^^^itk 

y T^fcfcoT^fb^-ftttBBfflfaftif^J: 20 
0 L/C, t^t!JT^^)ft^im*«?) 

^■r-^fcfcSajMSi l i, l iMfciO, -ttb-? 

»«-t"So ffi«*tt*««o«#sr^7^^>yrA« 

[0 0 4 6] Hi 1 ir*5V>T. g{f7= — ^3^J£rF FT 30 
^DFTi b'cD&m^&l (dj; 9^^ir y TS C 

i, scM^ssf-rs^^in-rso --wff 

5*5!IS:iS*l£tk¥a3 IP, 3 1 C ; — ; 3 MP, 3M 
t^CHPlx,, CHPMx, (Z.ZLT% x, 

■ tel—N, <^C9<^;^lo-ex B ^ N, 

iiiff ft^/vcHC i x, , chpmx, (r: 

x B til— N B <D$*<D¥fofr \ ofx, ^N, 

a*s*> («t, xi, xM^o^rttraaioe*-*-* 

[0 0 4 7] h^^/W>3^J£ 

A^lU W^rtyrSCl, SCMl^Jtlt 
v^S1S«<59^-f o v y i/istf/up LX*(D§:\t ^-r^/uSr 

#>£ 0 50 
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[0 0 4 8] *«>fc#i^^^ y r^a^-t^/Mt^ 

^«t««lo«[**S«[i:]afrl£fS[*ft3 1 P, 3 1C; 
■■■ ; 3 MP, SMC^b^f^^tSrSfSl IIP, 
1 1 1 C ; ••• ; 1 IMP, 1 1 MCid X <9 , ^tth^th, 

mw u T # «« vy^>o ^ * - ^ v ^ffifcseib 5: *£« 

£: ft& R A K E 7 4 V # j&> (£> ft t * id R A K E 
«5 1 5id#t^&LT(^ffi^i-5o 
[0 0 4 9] 01 2*3^^131 3fi»*3S9*5j;^l 0 

id*j*s l&**w<^^*-y y T/D S - C DMAS 
E£^r o Hi 3ttW**5fc*i-J:5ft^ir*/u«j« 

[0 0 5 0] m \ 2(d*5l^T. gff^—^^J^F F T 

■^DFTft^^tft^atdj: 9#i^^ir y T S C 1 , 
s cMjdsa-rs^id^w-rso ^t^fft^ 

Wffg3 1P, 3 1C;-;3MP, 3MCi^ft 
ft^yvCHl x x , CHMx, £Sr, ^^/i"^v< 
[0 0 5 1] ✓nVh* htft|lJS|5 5idJ:0iSfrtt»ft^^ 

^^vr^mum^^^^ccm, cchmi^ 
T^^vm&m i, 7Midj:i9^ih^^^ y r 

SCI, SCMid^*tbTV>§1S^:0^>rn-/ hi/ 

[0052] yr^rt^-Y^«i3e 

«fr^*^yr^*^ir^/i46^9fc««UT^ 
^tr, ^*-ryT**^-v^iS3&«[S:*» 

^mmm<omm^mtm^m^ms 1 p, 3 1 c ; 

"•;3MP, 3MC^^f u ^^SISlllP, 
1 1 1 C ; ••■ ; 1 IMP, 1 IMCidJ: 9, ^tl^fth. 

i 3 cTOtt, tt^-^id^&-r5 0 ^(7)ii:^ijy=- 

^ Srffeco R A K E 7 4 >tfi>* h <D\%^ t ^id R A K E ^ 




[0 0 5 3] HI 3(-^VNT, gffiy*— **#IS:FFT 

•^d f if^3E*#a i id i 9 y T S C 

i, scM^^-r5^tc^?-r§ 0 ::ti*ff 

^5U«:jgt£ft^&3 IP, 3 1 C ; •■■ ; 3MP, 3MC 

*i^Pyhft^CHlP, CHMPtfi 

#-r^^<o*«^>f 5 ^^fc*SCfclttS:«F*^y 

!J TWI^V n y t^/^^JCH 1 P, C 
HMPHf7>t y 7f **/HtJ&*|S7 1 , 7M 

a*u *mtyrsci, s 
r^y^e^ y rfctofc 9 ^m^-^mm^m^t^c 

^/^^ft^«^*®ffi^m«[#S3 IP, 3 1 C ; 

3MP, 3MC^b^)f^t?rf»l IIP, 
111C;-; 1 IMP, 1 lMCidJ; 9, -tix-ptt. 

R A K E 7 >r V#J&» h Off % t R A K E -^fcSt 

[0 0 54] 014 *5 £t^H l 5 «St*JB l 1 *3 ±1* l 
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